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Introduction
The role of woody crops in the Mediterranean is explained by their ability to overcome the difficulties imposed by summer aridity. The hardiness of plants such as the fig tree, the almond tree, the grapevine or the olive tree has allowed, in fact, the agricultural colonisation of areas of very limited agricultural capability. In the pre-industrial agricultural model, these crops were rarely introduced in the most fertile soils, which were reserved for the production of cereals, fruits and vegetables (the latter two associated with irrigation). This did not impede the existence of export-oriented plantations, as in the prominent case of wine and oil, renowned since antiquity as elixirs of the south, but they were always limited to very localised enclaves, until the industrial revolution universalised cheap transport (Silva et al. 2016) .
The progressive globalisation of the economy has profoundly altered these guiding principles in the allocation of land use and the orientation of the resource management systems. In particular, olive groves have not stopped expanding and intensifying since the mid-19th century, in response to the growth in both, the population and the consumption in areas close to its production, as well as, especially, the ability to export increasing volumes to more destinations.
Globally, the area occupied by this plant has increased fivefold since 1961 to reach over 11 M ha in the 47 countries where it is currently grown (Consejo Oleícola Internacional 2015) . Although there have been expansions outside its original area (Australia, China, South Africa and Argentina), the dominant locations are still the traditional regions, those in which the largest growth in area and production have been concentrated. Of those, the case of the region of Andalusia is spectacular, especially when one considers that the stake of the majority of farmers, unlike what might happen in Italy or France, has been the optimisation of all the processes of agricultural modernisation, so that on Andalusian farms the most canonical elements of productivism are easily recognisable. Currently, vine cultivation occupies more than 1.5 M ha, equivalent to a third of the European olive groves, and has the capacity to produce 40% of the oil and 20% of the olives obtained worldwide (Junta de Andalucía 2011) .
To a large extent, this process is related to the accession of Spain to the European Common Market (1986) . In fact, in the two decades prior to this milestone, the Spanish olive grove went through a critical period since the low profitability resulted in the uprooting of olive trees across the country, an issue which came to be regarded as a "cultivation problem", and which encouraged the government, under the circumstances, to implement a programme of restructuring and modernisation of production which was in force between 1972 and 1988 (Guzmán Álvarez 2005 . The results of this programme were quite modest compared with what would happen when the producers could benefit from the CAP, even though the intensification, coupled with indifference and a lack of knowledge of the markets, eventually turned against the interests of primary producers (Delgado Cabeza 2014) . To this must be added problems of the economic sustainability of the sector, which in this case has some special territorial implications because the olive tree is dominant (often a monoculture) in a high proportion of the municipalities in the region. In these circumstances, without lacking initiatives "from below", the reaction is led by the regional government and linked to the compliance with the provisions of its rural development programme for the period 2016-2020.
One of the objectives of this paper, after analysing the terms of the intensification of production, is specifically to carry out an estimation of the changes resulting from the application of different principles in the search for competitiveness by reducing costs, assessing the impact they have in terms of changing the conventions and mentalities hitherto dominant. Our overall aim is, therefore, a modest attempt to contribute to the fruitful debate on the coexistence of strategies of modernisation and rural development in the transformation of European agriculture in the recent decades (Evans 2001; Van der Ploeg, Roep 2002) . Although for some authors it is all about successive stages, the truth is that post-productivism is a debatable paradigm and in any case it is limited to developed regions under the intense flow of the surrounding urban areas in northwestern Europe (Almstedt 2013; Torre 2015; Van Broekhuizen et al. 2015) . In the case of southern Europe, in fact, it has been shown that the dominant pattern is clearly inspired by the productivist rationality, not only in the olive grove but also in sectors such as intensive fruit and vegetable horticulture, stabled livestock, or the vineyard (Moreno-Pérez 2013; Ruiz Pulpón 2013).
Territory and context: the CAP and the olive grove in Andalusia
The Autonomous Community of Andalusia covers an area of 87,258 km 2 and has a population of 8.4 million (2015) . With almost 41% of its territory set aside for agricultural production, the olive grove is by far the main land use. Spatially, they are concentrated in the inland areas, all of which make up the province of Jaén and the other neighbouring provinces of Cordoba and Granada. In fact, as we expand the scale, regional specialisation is more obvious (Table 1) . In all cases there is, however, a preference for oil production and, for the moment, the predominance of the rain-fed system. The evolution of this sector affects the region as a whole to such an extent that a few years ago a specific law for this crop was passed in order to ensure the sustainable development of the specialised areas. As was reflected in the preamble of this law, "it is the main activity of more than three hundred Andalusian towns in which more than two hundred and fifty thousand families of olive farmers live, and provides more than twenty-two million days of work a year" (Junta de Andalucía 2011) . No less remarkable is the olive sector from the agribusiness perspective, because it consists of more than 800 oil mills and 200 table olive production plants, nearly 700 oil bottlers, 40 olive-kernel oil producing plants, 15 refineries and 15 establishments engaged in the production of energy from by-products derived from the milling of olives (Junta de Andalucía 2014).
To understand how it has come to this situation, which has been developing since the late 19th century, we must notice the decisive effect of the Common Agricultural Policy (CAP), one of the most obvious practical embodiments of the process of building the European Union. Its objectives and principles, established in the 1950s, painted the first picture with clearly productivist and protectionist overtones. One can then speak of the existence of an economic focus in which the rural environment is, before anything else, a support for some agricultural activities in a permanent state of modernisation. The adoption of the Agenda 2000 introduced a more territorial vision, promoting a model of multifunctional agriculture that, in addition to maintaining its economic competitiveness, was environmentally sustainable, generating quality products and the ability to create jobs and wealth for those who maintain the social fabric of the rural communities (Parra Lopez, Sayadi Gmada 2009).
As it could not be otherwise, this evolutionary framework of the CAP is perfectly recognisable in the olive groves. Since 1966, the support was based on a price system where institutions played an active role, highlighting the mechanism to ensure the profitability of the producers when the market remunerated them below a certain threshold. This intervention price may be considered one of the institutions most deeply ingrained in the mentality of Spanish olive growers when they accessed the European Common Market; but no less important was the welcome given to the generous aid scheme for production introduced in the late 1970s. As much as the expansion to the south of the following years would imply a limitation on the amount of such aid and the fact that Spain accepted a long transitional period to fully benefit from all the expected benefits, the framework (in which assistance was also contemplated for consumption and a system of tariff protection) opened a phase of extraordinary expansion and intensification of cultivation. Assured of selling the whole production at a profit, and encouraged to increase it in order to receive more aid, this behaviour is not surprising. However, the model had a number of notable weaknesses, the lack of a market orientation and a disregard for the environmental effects of intensification among them.
The 2004 reform of the Common Market Organisation (CMO) in the sector was, in line with the proposals of the Agenda 2000, a profound transformation that began with the amendment of the assistance scheme, thereafter decoupled from production (the single payment scheme) and linked to the fulfilment of certain environmental measures. Given the existing disparity in the holdings as a function of different geographical and economic factors in each case, and so as not to provoke a significant transfer between In October 2011 the European Commission presented its first proposal documents for a new modification of the CAP, which was regulated in 2013. In the words of the then Commissioner, the intention was to deepen what had been started years earlier in terms of environmental and economic sustainability (Velasco et al. 2012) . Among the decisions resulting from the development of the legislation in Spain, the adoption of a new form of direct aid to farmers should be highlighted. Initially, it was intended to provide a sort of flat tariff per area, to which would be added a quantity towards green assistance for making commitments to the climate, environment and crop diversification. However, these initial assumptions clashed strongly with the interests of the sector, since they were not sufficiently big to cover the large number of holders of entitlements generated in the past, nor were they reasonable for addressing the huge disparities, both geographical and in terms of the agricultural holdings, that could be verified in the territory. Nor did the sector understand the need to diversify production in order to justify receiving the green payment for a woody crop in which small-scale and part-time farming is common.
The fact is that, in the end, the need to diversify crops was removed, a system for the distribution of a basic payment that does not fundamentally alter the existing balance was developed, and it was agreed that the green payment would be a percentage of the basic payment. In truth, the total amount of funds available for such assistance under the first pillar has been reduced, so that the rural development programme contemplated for the sector takes on greater prominence .
Effects of productivist stimulation
Through various related aspects, we can date the transformative effect that the CAP has had on Andalusian olive groves. The first is large regional specialisation. As shown in Table 2 , not only can a frenetic rate of growth be observed starting from the early 20th century, but compared with the greater previous spatial dispersion, olive groves are becoming more and more concentrated in this region, a trend, moreover, that seems to have stagnated since the beginning of this century. In any case, the absolute and relative growth in the 1986-1999 period reflects the immediacy and depth of change brought about by the CAP.
Thus, in addition to the existence of very favourable soil and climate conditions for the tree (Ministerio de Agricultura 1975), some very powerful political and economic reasons were added, thereby triggering this growth. The expansion, through the process of substitution of arable crops mainly on rain-fed land -although there have been no lack of examples of the expansion of the agricultural frontier onto forested land -has changed the usual pattern of the geographical location of the olive groves, mostly by occupying low-or medium-grade land, but was also found to be colonising the most fertile land, a fact that can be seen very well if we compare the distribution of olive groves in relation to the capacity of land use at different times (Paniza et al. 2015) . In fact, at the provincial level, since 2000 there has been a shift in new plantations to the western portion of the region, especially in the province of Seville, which has welcomed intensive and super-intensive plantations in well-sized and well-capitalised operations, with the best agronomic conditions and designed to be profitable even in case of the disappearance of community assistance (see Table 3 ). In any case, the province of Jaén is the one that has attracted the greatest expansion in area since 1986. In addition to the geographical expansion and the occupation of prime agricultural land, the increase in yields is also a result of intensification.
The systematic use of fertilisers, the mechanisation of labour, the greater care given to the plants, or an increase in the number of trees per area are among the actions that encourage this process, which has been described as a productivity revolution (Berbel, Giannocaro 2013). But the most important factor responsible for increasing yields is undoubtedly irrigation. Traditionally, the olive tree has been considered a rain-fed crop and, therefore, long periods were needed for the tree Table 3 . Evolution in the surface area planted with olive groves (ha) in Andalusia by provinces, 1986-2014. 1986 1999 2014 D 1986-1999 D 1999-2014 D 1986-2014 to go into production and with meagre and very irregular harvests, as well as the wet and dry cycles characteristic of the Mediterranean climate. However, the increase in the irrigated area in the recent years has enabled harvests not only to grow, but also to be regularised with very similar production levels each season.
In fact, in 1986 only 7.13% of the Andalusian olive groves were irrigated, while in 2014 it was already 33.75% (523,171 ha), mostly with modern drip irrigation systems. Accordingly, although allocations per unit area are low compared with other irrigated crops (below 1,500 m 3 /ha) and some plantations even resort to deficit irrigation employing a quantity of water significantly lower than the previous one, but used at critical times in the phenological cycle of the plant, the olive tree has become the number one consumer of water in the river basin of the Guadalquivir, as shown in Fig. 1 .
Yet, despite these man-made contributions, climate variability is still an important factor to take into account as far as the annual production is concerned, as can be seen in the 2005-2014 data shown in Table 4 . However, the most notable fact is that Andalusia produces an average of almost 82% of Spanish olive oil, a clear sign of yields that clearly exceed those that should be expected given the area data we have commented on above (Table 2) . It is evident, therefore, that Andalusian olive groves are much more productive than those found in other regions of Spain.
We have again incorporated data from Jaén province as the most palpable case of the creation of a true monoculture. Fig. 2 presents the evolution of the last 45 years showing the significant increase in harvests since 1996, i.e. with the start of the new productivist plantations sponsored by the CAP.
The third aspect of productivism is corporate concentration. This has not been observed, however, either in the average size of farms, which remains markedly small 1 (8.02 ha, with almost 60% of farms under 5 ha, according to the Agricultural Census 2009, the last published), or in the processing industry of olives. This is quite contrary to what happens with regard to the intra-industry demand, where a very small number of large bottling and distribution companies dominate the market for olive oil (Rodríguez, Parras 2011). The lack of knowledge and action in the olive-oil value chain on the part of farmers (this does not happen much in the case of table olives) is one of the factors that explains why during the period 2005-2012 oil olive was the only major category of European agriculture to suffer a reduction in prices, a situation which added to the increase in production costs, resulting in an exceptionally dangerous situation for specialised olive-growing territories (AEMO 2010).
Moreover, environmental problems arising from the intensification of a production-driven agricultural policy are widespread and profound: increased erosion, pressure on the quantity and quality of water resources, loss of biodiversity, to name some of the most important ones (Sánchez 1 Among the reasons that explain the maintenance of this ownership structure can be attachment to the land and the spread of part-time farming. (Beaufoy 2001) , it should be noted that environmental conditionality for the collection of the aid has been very lax, unable in any case to decisively reverse the criticism plaguing monoculture. The most worrying fact of all, no doubt, is the high rate of erosion, which affects more than a half of the cultivated area at different levels of severity. In fact, high and very high losses (especially those above 50 t/ha/year) were observed in 23% of the land dedicated to this type of agriculture (Junta de Andalucía 2014). Moreover, olive groves managed using organic methods are rare, with scarcely 58,000 ha by the end of 2014 (3.7% of the total). Meanwhile, more encouraging results are offered by an integrated production management system halfway between conventional and ecological methods, which is practised on 396,000 ha (25.55%).
One final aspect we want to touch on is the enormous economic variability of agricultural operations that coexist nowadays. Arising in changing economic and technical contexts and spread over contrasting eco-geographical environments, production results can be shockingly different: in the olive groves in marginal rain-fed mountain areas it is not unusual to harvest scarcely 500 kg of olives per hectare per year on average; in contrast, on the most modern plantations with espaliers, this amount can be multiplied by thirty or more. However, for the moment, most farms (77.11% of the area) have yields lower than 4,000 kg/ha (Table 5) , a threshold that can perfectly distinguish olive trees according to their economic viability and clearly visible on a simple tour of plantation areas (Photos 1 and 2).
At the beginning of change: concentric differentiation and diversification
The Andalusian olive grove specialises in the production of commodities, especially in the case of olive oil, a barely differentiated product sold in bulk, operating in large volumes, and one that consumers purchase without unduly worrying about the place of origin or the quality. This competitive strategy based on reducing production costs generates, of course, significant weaknesses and threats.
At the moment, the processes of relocation taking place in favourable locations on all continents (such as in South America or some parts of China) are not decisive in quantitative terms. However, in all the non-EU Mediterranean countries programmes are being developed to expand and intensify olive groves, trying to gain a comparative advantage derived from some costs in the factors of production being significantly lower than those achieved in the European Union 2 . To a certain extent, this situation compromises the future of the Spanish producers, who have sought and obtained financial support from the regional administration for the uprooting of the least productive olive trees in order to copy the new designs of denser planting that, even though they do not involve notable production increases, do entail a considerable reduction in production costs, especially by dramatically saving on the need for labour. Obviously, only part of the territory has the conditions needed for such changes, since the physiographic, financial and structural requirements are very demanding (Sánchez, Gallego 2011).
Moreover, this new process of technical modernisation would not eliminate some of the most significant obstructions we have described above, such as those deriving from the model of intensive management of natural resources (requiring more water, for example), or those related to 2 One of the most notable examples is Morocco, which in the last six years has doubled its production until becoming the fifth largest global producer; http:// www.olimerca.com (last accessed on 15/09/2016).
the existence of a value chain in which primary producers play a minor role. More complex and global strategies are therefore put forward, such as that established in the Rural Development Programme to which we will refer later.
A number of circumstances may favour this radical change. First, a net increase in the global demand for olive products is observed. In the case of oil, although it represents a tiny amount compared with all the vegetable fats consumed in the world (no more than 3%), consumption has almost doubled in the last 25 years. Moreover, among the countries that matter most outside the Mediterranean area in absolute terms (the USA, Brazil, Germany, the United Kingdom, China, Canada and Russia), per capita consumption is still negligible, the most notable example being Canada with scarcely 1 kg per year, generating expectations of a very promising future. And more spectacular has been the case of table olives, which in the same period has seen an increase in consumption by almost a factor of three (Fig. 3) .
It is obvious, therefore, that the market rapidly absorbs the output, and thus the strengthening of specialised areas and the aspirations of new areas in order to obtain more significant yields are logical. Behind this behaviour there are different demographic, economic and commercial factors, but also cultural ones, in particular the recognition of the Mediterranean diet as the Intangible Cultural Heritage of Humanity (Rastoin 2016) . It is paradoxical, however, that the health benefits of these products are praised while their obtainment has seriously harmed the health of the ecosystem (Scheidel, Krausmann 2011) . It is obvious that producers must be capable of dealing with these contradictions if they want to target the latest market trends, something that so far they have not worried about given the productivist context in which they were immersed and which we have previously noted. The obsession with quantity is therefore the first and most important condition to transform, an issue that has been repeatedly raised over the past forty years. In fact, in the late 1970s, the first two regulatory boards for the protected denominations of olive oil had already begun to operate 3 , to which was added another one, dedicated exclusively to table olives. However, the overall results of their operation, which are located in almost all cases in unfavourable farming areas (mountain olive groves), have proved modest. This is not only due to the lack of price spreads that are significantly higher than those obtained in other production areas without the distinction of territorial quality, but also because of the low percentage of production marketed under this label, which can be 25% of the total production (Junta de Andalucía 2014). Much smaller, of course, is the quantity packaged and finally sold by the companies belonging to the Protected Designation of Origin (POD). However, it can be concluded that it has helped significantly to increase the percentage of graded oil, something possible only with the universalisation of more careful cultivation practices and the treatment of the fruit in the processing plants. Nevertheless, the economic and environmental results are still far behind those that could be achieved through these institutions (Angles et al. 2013; Belletti et al. 2015) .
The message of quality has also taken hold by other means. In particular, one decisive aspect has been the existence of national and international awards, a mechanism that, although showing signs of saturation and exhaustion, has proved ideal for small private oil mills (first) and large cooperatives (later) to significantly improve the percentage of higher-quality oil (extra virgin) obtained. It is an affordable and highly effective means of promotion for those who are granted this recognition. This commitment has meant tearing down one of the most established and, as has been shown, harmful traditions, that of delaying the collection of the fruit until almost the beginning of winter. On the contrary, it is common now that the harvest begins in early October, when the fruit offers lower industrial yields but better conditions for maintaining its organoleptic and health properties. The most important thing is that this step puts primary producers in the mind-set of making progress in the stages that add value to their goods: packaging and marketing/direct export (Rodríguez et al. 2017) .
More advanced innovators implement strategies that now combine concentric diversification and differentiation. Sometimes this involves a radical change in the way we understand the manufacturing process of olive products. 4 Oil comes from the grinding of olives and the subsequent separation of the usable fraction. However, current technology allows a complete deconstruction of the fruit, so that each of the component parts can be initially separated: skin, flesh, pit and seed. From these components, as well as from the olive leaves that fall during the harvesting of the fruit, almost twenty products are obtained for food, cosmetics, pharmaceuticals and construction, but also for energy (biomass) and fertilisers. Olive oil is, therefore, one more product obtained and, in fact, there are two types that are marketed, one from the pulp and the other extracted from the seed, whose properties make it especially interesting for pharmaceutical uses. The only company that has currently opted for this way of working is also an example of a search for new markets in different cultural contexts of the Mediterranean, trying to combine the healthy qualities of the oil with the taste of the fats that are usually consumed in such places, by adding tiny portions (about 1%) of soy or butter, specially designed for children's consumption (a strawberry, orange or chocolate flavour), or for the seasoning of salads (flavoured with garlic, basil or chilli).
Of course, the equipment and functioning of an olive-oil mill that is technologically adapted to these processes does not look at all like a traditional industry. The change in these operations, considering that many participate in the conservative strategy that stems from their status as processing and marketing cooperatives, is currently utopian, since hardly any are now found assimilating options deriving from the improvement in oil quality (Rodríguez et al. 2017) .
In addition to the production of food and other commodities, farmers (often encouraged by the public administration) have also shown interest in acknowledging and developing capabilities that go beyond the strictly agricultural nature of the olive grove, such as the environmental, landscape, tourist and heritage factors. In the context of concern for sustainability, these aspects of multifunctionality become more and more critical (Parra, Sayadi 2009), although their development has lagged behind other territories and cultures that long ago discovered the importance they have for their viability. And all of this has triggered the need to first develop a product of excellent quality. The paradigmatic example of this is what has occurred with some of the wines with the most famous denomination of origin in the world, but also with small olive-oil producing zones in countries like France or Italy, where obtaining large volumes has never been a concern (Cohen et al. 2012 ). In the context of the productivist and bulk-oriented monoculture of southern Spain, one can understand the reason for the slowness and modesty with which these new approaches have been welcomed, as well as the enormous potential that are forecast for their launch, given the cultural stockpile that this involves, its size and internal diversity, or the significant support that public institutions provide.
Policy guidelines in this regard are decisive. Thus, in the Rural Development Plan for the current programming period of the CAP, special attention is paid to improving the environmental conditions of the crop (Table 6) , thereby recognising one of the largest deficiencies that currently exists, as well as the complexity that results from the climatic changes in which we are immersed, an aspect about which there is still little awareness of the effects that may occur. Another important item is organic olive growing, although the increase in the area intended to benefit from this formula for subsidised production by 2020 is very small (7,865 ha). In fact, it seems that the purpose is mainly to maintain the current area in the face of repeated cases of abandonment that these crops experience, caused, among other things, by the bureaucratic complexity that is often impossible for non-professionalised smallscale farmers to navigate.
Another great choice for territorial revaluation that has been solidifying in the recent years is the generation of a new tourist product under the specific name of "oleotourism" (López-Guzmán, González-Fernández 2011). As in the case of wine, obtaining oils of high quality has led to the expansion of the gastronomic culture related to the product, but also to a growing interest in its history, the associated heritage and the territory where it is obtained. Therefore, museums and other exhibition spaces become more widespread, where the most diverse aspects of the culture of the olive grove and oil (ethnological, economic, industrial, monumental, environmental, 
Final thoughts
The heavy weight of tradition reduces the depth and speed of changes and, accordingly, the overview we have given is a minimally retouched productivist model that resists innovation if it is not a desperate reaction to the conjunctures of unfavourable prices, in the face of which, as a general rule, measures are adopted that are financially supported by the government and with the security that they have worked previously. Consequently, this latter aspect grants extraordinary importance to those who have behaved creatively or as pioneers, as paradigmatically has happened to those who have gambled on seeking higher quality, whose methods are now beginning to be imitated (although at a small scale) by the large cooperative enterprises that dominate most of the production (Rodríguez et al. 2017) .
It is true that more and more elements of multifunctionality are recognised in this culture, but the dominant image is still that of olive groves conceived as an industry of oil production at low cost. The new plantations always follow a scheme in which thousands of irrigated shrubs are aligned and quickly enter into production with high yields. We have no doubt that the absence of attractive alternatives in the regional context suggests that the expansion in the area will continue in the coming years.
The political strategy to support the sector and the producing territories has opted, in line with the principles adopted by the European Union, for intelligent, sustainable and inclusive growth. It is worth highlighting, therefore, the priority (at least if we consider the budgetary allocations for this purpose in the current Rural Development Plan) of the economic amounts related to the management of the natural resources. In our opinion, the spread of sustainable production methods is urgent, at least in its softer version (integrated production), as a way to reconcile the healthiness of oil with the agro-ecosystems where it is produced, but also so that the landscape, tourism and patrimonial rhetoric might be more credible. A quick and, in our judgment, efficient formula for achieving this is to link the assistance payment (the basic payment scheme and green fee) to compliance.
Whatever new features acquire a greater weight and add unquestionable value to the product, one must not lose sight of the fact that the core feature will continue to be agriculture. Accordingly, two issues are critical: the proper management of water resources and positive discrimination in favour of the least productive olive groves. Marginal olive groves, provided they have not exceeded the ecological limits making it more appropriate to encourage their orderly replacement by forest vegetation, may be suitable for turning production spaces into landscapes of a heritage and environmental value, favouring the adoption of organic and even biodynamic methods, a novelty that has recently appeared within this diverse and contrasting monoculture.
